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TO ALL WHOM IT MAY CONCERN: • . 

Be it known that Rickey D. Hart 



of 11 Hillside Road, Plainville, Massachusetts 02762 

invented certain improvements in Suture Grasping Device ■ 

' " of which the following 



description is a specification. 



SUTURE GRASPING DEVICE 



Field Of The Invention 

The present invention generally relates to devices 
for snaring suture or other cord-like material. More 
particularly, the present invention relates to suture 
grasping devices suitable for. use in drawing suture 
through tissue, in both open and closed surgical 
procedures. 

Background Of The Invention 

Devices for grasping free suture ends during 
surgical procedures are well known in the art. In one 
such device, an elongate element is provided. This 
element has a flexible, closed loop at one end. The ; 
elongate element is telescopically mounted inside a 
hollow shaft so that the loop can be alternately 
withdrawn into, or projected out* of, the distal end of 
the shaft. In use, the device is manipulated so that 
the distal end of the shaft is brought into the 
vacinity of the free end of the suture which is to be 
grasped, the loop is projected out of the distal end of 
the shaft, the device is further manipulated until the 
free end of the suture extends through the loop, and 
then the loop is withdrawn, back into the shaft so as to 
grasp the suture and hold it tight against the distal 
end of the shaft. 

While devices of the type described above work, 
they also present several drawbacks. For one thing, it 
is often difficult (or impossible) to access a free end 
of the suture, even where some intermediate portion of 
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the suture has been located. This is particularly true 
in closed surgeries, where visibility is frequently 
quite limited and. space at the surgical site relatively 
restricted. Furthermore, in many surgical procedures, 
a free suture end needs to be passed through soft 
tissue before it is grasped and then tied off. In 
these situations, needles need to be attached to the 
free suture ends and then manipulated through the soft 
tissue using separate surgical instruments before the 
suture grasping device is employed. The. .need to use 
such multiple instruments in order to effect the 
desired suture passage and snaring may be inconvenient 
and cumbersome, particularly in closed surgical 
settings. 

Objects Of The Invention 

Accordingly, one object of the present invention is 
to provide a suture grasping device adapted to easily 
and conveniently grasp a length of suture at any point 
along the suture's length. 

Another object of the present invention is to 
provide a suture grasping device which may be used in 
both open and closed surgical procedures. 

Still another object. .of the present invention is to 
provide a suture grasping device which is capable of 
securely snaring a length of suture. and thereafter 
allowing limited movement of the suture relative to the 
device . . . 

Yet another object of the present invention is to 
provide a suture grasping device which is adapted to 
pierce soft tissue prior to grasping, a length of suture 
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on the far side of the tissue, whereby the suture may 
be passed through the soft tissue as the suture 
grasping device is pulled back through the soft tissue. 

Summary Of The Invention 

These and other objects of the invention are 
addressed by a suture grasping device which comprises a 
rigid, hollow shaft, a rod, a first elongate wire-like 
element, a second elongate wire-like element, and an 
actuation device. 

More particularly, the rigid, hollow shaft includes 
a proximal end, a proximal portion adjacent to the 
proximal end, a pointed distal end, a distal portion 
adjacent to the distal end, and a lumen extending 
between the proximal end and the distal end. In a 
preferred embodiment of the invention,, the inner and 
outer diameters of the proximal portion of the shaft 
are larger than the inner and outer diameters of the 
distal portion of the shaft. In accordance with one 
preferred embodiment of the invention, the distal 
portion of the shaft is curved. ^ 

The rod is a solid element having a proximal end 
and a distal end. The rod is telescopically located in 
the proximal portion of the shaft. More specifically, 
the rod has a longitudinal length slightly greater than 
the longitudinal length of the proximal portion of the 
shaft. Accordingly, the rod may be moved between (i) a 
proximalmost position wherein the distal end of the rod 
is spaced proximally from the point where the proximal 
and distal portions of the shaft meet; and (ii) a 
distalmost position wherein the distal end of the rod 
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is substantially aligned with the point where the 
proximal and distal portions of the shaft meet. 

The first and second wire-like elements each have a 
proximal end and a distal end. The proximal ends of 
these wire-like elements are attached to the distal end 
of the rod, whereby the wire-like elements will move in 
conjunction with the rod. In addition, at least the 
distal portions of the respective wire-like elements 
normally bend or flare away from each other. 
Furthermore, the first wire-like element is bent 
radially inwardly immediately adjacent to its distal 
end so as to form a substantially hook-shaped 
configuration. 

The longitudinal lengths of the first and second 
wire-like elements are selected such that when the rod 
is in its proximalmost position, the distal ends of the 
first and second wire-like elements will be located 
within the distal portion of the shaft. In this 
position, the distal ends of the first and second 
wire^-like elements will be disposed in closely spaced 
relation to one another. When the rod is in its 
distalmost position, however, the distal ends of the 
first and second wire-like elements will project out 
the distal end of the shaft. In this position, the 
distal ends of the first and' second wire-like elements 
will curve outwardly away from one another. 

The activation means is attached to the proximal 
end of the shaft and to the proximal end of the rod. In 
the preferred embodiment, the activation means includes 
a housing attached to the proximal end of the shaft. 
The housing defines a cylindrical cavity which is 
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aligned with, and opens axially into, the lumen of the 
shaft. A trigger is pivotally attached to the housing 
and extends into the cylindrical cavity. A piston-like 
element is attached to the proximal end of the rod and 
located in reciprocally sliding relation within the 
housing's cylindrical cavity. A spring biases the 
piston proximally so that the rod will normally assume 
its aforementioned proximalmost position. The piston 
may be moved distally against the force of the spring 
by the trigger, so that the rod will assume its 
aforementioned distalmost position. 

It will, therefore, be understood that the rod 
normally resides in its proximalmost position and the 
distal ends of the two wire-like elements normally 
reside within the distal portion of the shaft. It is 
to be appreciated that when the distal ends of the two 
wire-like elements reside within the distal portion of 
the shaft, the pointed distal end of the shaft may be 
forced through soft tissue without interference from 
the distal ends of ,the wire-like elements. 

The device may be used to grasp a piece of suture 
at a surgical site. Among other things, it may also be 
used to grasp a piece of suture on the far side of a 
piece of soft tissue and to pass that suture back . 
through the soft tissue. 

More particularly, in this case, the pointed distal 
end of the device is first forced through the soft 
tissue. Then the distal end of the device is 
manuevered so as to bring the distal end of the device 
up to a portion of the suture which is to be carried 
back through the soft tissue. Next, the trigger is 
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activated so as to move . the rod toward its distalmost 
position. This pushes the distal ends of the wires out 
the distal end of the shaft so that they flare away 
from each other. The tool may then be manipulated 
further as needed so that the distal ends of the first 
and second wire-like elements pass on either side of a 
length of the target suture. It is to be appreciated 
that as any such further manipulation occurs, the 
flaring ends of the two wire-like elements will form a 
natural trap for enveloping the length of target 
suture . 

The trigger is then released so as to allow the rod 
to return to its rearwardmost position. As this 
occurs, the distal ends of the wire-like elements will 
retreat back into the distal portion of the shaft, with 
the wire-like elements moving back toward one another 
as . they reenter the distal portion of the shaft. At 
the same time, as the hook at the distal end of the 
first wire-like element passes by the target suture, it 
will grapple the length of suture and carry it back 
toward the distal end of the shaft. As the hook at the 
end of the first wire-like element enters the distal 
end of the shaft, part of the length of suture will 
also be carried into the distal end of the shaft and be 
held there by the hook acting in cooperation with the 
distal end of the shaft. The hook and the shaft may be 
sized so that the length of suture is tightly bound to 
the shaft or, more preferably, the suture will be free 
to slide somewhat around the hook while it is inside 
the shaft. The distal end of the shaft may then be 
withdrawn from the pierced tissue, carrying the 
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grappled suture with it so as to pass the suture 
through the soft tissue. ■ 

Thereafter, the length of suture may be released 
from the device by squeezing the trigger again, so that 
the two wire-like elements project back out the distal 
end of the shaft, thereby allowing the length of suture 
to separate from the tool. 

Brief Description Of The Drawings 

These and other objects and features of the present 
invention will be more fully disclosed or rendered 
obvious by the following detailed description of the 
preferred" embodiment thereof, which is to be considered 
together with the accompanying drawings wherein like 
numbers refer to like parts, and further wherein: 

Fig. 1 is a side elevational view, partially cut 
away and partially in section, of a suture grasping 
tool formed in accordance with the present invention, 
wherein the rod is shown in its aforementioned 
proximalmost position; 

. Fig. 2 is a side elevational view, partially cut 
away and partially in section, showing the same tool, 
except that the rod is shown in its aforementioned 
proximalmost position; 

Fig. 3 is an illustrative side elevational view, 
partially cut away and partially in section, showing 
the rod in its distalmost position and the wire-like 
elements located on opposite sides of a piece of suture 
or similar material; 

Fig. 4 is an illustrative side elevational view of 
the shaft showing the wire-like elements partially 
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withdrawn into the distal portion of the shaft and 
substantially surrounding a piece of suture; and 

Fig. 5 is an illustrative side elevational view, 
partially in section, of the distal portion of the 
shaft, showing the wire-like elements withdrawn to 
their proximalmost position within the shaft and 
grasping a length of suture. to the tool. 

Detailed Description Of The Preferred Embodiment 

Referring now to the drawings, and particularly to 
Figs. 1 and 2, suture grasping tool 5 is shown which 
comprises a rigid, hollow shaft 10, a rod 12, a first 
elongate wire-like element 15, a second elongate 
wire-like element 20, and an actuation device 25. 

More particularly, the rigid, hollow shaft 10 
includes a proximal end 30., a proximal portion 3 5 
adjacent to proximal end 30, a pointed distal end 40, a 
distal portion 45 adjacent to the distal end, and a 
lumen 50 extending between proximal end 3 0 and distal 
end 40, In a preferred embodiment of the invention, 
the inner and outer diameters of the proximal portion 
35 of shaft 10 are larger than the inner and outer 
diameters of the distal portion 45 of the shaft. In 
accordance with one preferred embodiment of the 
invention, the distal portion 4 5 of shaft 10 is curved. 
Of course, it should also be appreciated that the 
distal portion 45 of the shaft could be formed straight 
if preferred. 

Rod 12 is a solid element having a proximal end 55 
and a distal end 60. Rod 12 is telescopically located 
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in the proximal portion 3 5 of shaft 10. More 
\ specifically, rod 12 has a longitudinal length slightly 
greater than the longitudinal length of the proximal 
portion 3 5 of the shaft. Accordingly, rod 12 may be 
moved between (i) a proximalmost position wherein 
distal end 60 of rod 12 is spaced proximally from the 
point where the proximal and distal portions of the 
shaft meet (see Fig. 1); and (ii) a distalmost position 
wherein distal end 60 of rod 12 is substantially 
aligned with the point where the proximal and distal 
portions of the shaft meet (see Fig. 2). 

First and second wire-like elements 15 and 20 each 
have a proximal end 65, 70 and a distal end 75, 80, 
respectively (see Fig.. 3). Proximal ends 65 and 70 of 
these wire-like elements are attached to distal end 60 
of rod 12, whereby the wire-like elements 15 and 20 
will move in conjunction with rod 12. In addition, at 
least the distal portions 75 and 80 of the respective 
wire-like elements 15 and 2 0 normally bend or flare 
away from each other. Furthermore, the first wire- like 
element 15 is bent radially inwardly immediately 
adjacent to its distal end 7 5 so as to form a 
substantially hook-shaped configuration, generally 

"indicated at 85. — . 

The longitudinal lengths of first and second 
wire-like elements 15, 2 0 are selected such that when 
rod 12 is in its proximalmost position (Fig. 1), distal 
ends 75 and 80 of first and second wire-rlike elements 
15 and 20 will be located within distal portion 45 of 
shaft 10. In this position, distal ends 75 and 80 of 
first and second wire-like elements 15 and 20 will be 
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disposed in closely spaced relation to one another. 
When rod 12 is in its distalmost position (Fig. 2) , 
however, distal ends 75 and 8 0 of first and second 
wire-like elements 15 and 20 will project out distal 
end 40 of shaft 10. In this position, distal ends 75 
and 80 of first and second wire-like elements 15 and 20 
will curve outwardly away from one another (Fig. 3). 

Activation means 2 5 is attached to proximal end 3 0 
of shaft 10 and' to proximal end 55 of rod 12. In the 
preferred embodiment, activation means 25 includes a 
housing 90 attached to proximal end 30 of shaft 10. . 
Housing 90 defines a cylindrical cavity 9 5 which is 
aligned with, and opens axially into, lumen 50 of shaft 
10. A trigger 100 is pivotal ly attached to the housing 
and extends into the cylindrical cavity. A piston-like 
element 105 is attached to proximal end 55 of rod 12 
and . located in reciprocally sliding relation within the 
housing^s cylindrical cavity 95. A spring 110 biases 
piston 105 proximally so that rod 12 will normally 
assume its aforementioned proximalmost position (Fig. 
11). Piston 105 may be moved distally against the 
force of spring 110 by trigger 100, so that rod 12 will 
assume its aforementioned distalmost position (Fig. 2) . 
— ■ It will, therefore, be understood that rod 12 
normally resides in its proximalmost position (Fig. 1) 
and distal ends 75 and 80 of the two wire-like elements 
15 and 20 normally reside within distal portion 45 of 
shaft 10. It is to be appreciated that when distal 
ends 75 and 80 of the two wire-like elements 15 and 20 
reside within distal portion 4 5 of shaft 10, the 
pointed distal end 40 of shaft 10 may be forced through 
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soft tissue without interference from distal ends 75 
and 80 of wire-like elements ,15 and 20. 

Device 5 may be used to grasp a piece pf suture 115 
at a surgical site. Among other things, it may also be 
used to grasp a piece of suture 115 on the far side 118 
of a piece of soft tissue 120 and to pass that suture 
back through the soft tissue. 

More particularly, in this case, pointed distal end 
40 of device 5 is first forced through soft tissue 120. 
Then distal end 40 of device 5 is mamievered so as to 
bring the distal end up to a portion of the suture 115 
which is to be carried back through soft tissue 12 0. 
Next, trigger 100 is activated so as to move rod 12 
toward its distalmost position. This pushes distal 
ends 75 and 80 of wires 15 and 2 0 out distal end 4 0 of 
shaft 10 so that they flare away from each other (Fig. 
3) . Tool 5 may then be manipulated further as needed 
so that distal ends 75 and 80 of first and second 
wire-like elements 15 and 2 0 pass on either side of a 
length of target suture 115. It is to be appreciated 
that as any such further manipulation occurs, the 
flaring ends of the two wire-like elements 15 and 20 
will form a natural trap for enveloping the length of 
• target suture 115 - - - 

Trigger 100 is then released so as to allow rod 12 
to return to its rearwardmost position. As this 
occurs, distal ends 75 and 80 of the wire-like elements 
will retreat back into distal portion 45 of shaft 10, 
with wire-like elements 15 and 20 moving back toward 
one another as they reenter distal portion 45 of shaft 
10 (see Fig. 4) . At the same time, as the hook 85 at 

INNO-4 



-12- 



the distal end of the first wire-like element 15 passes 
by target suture 115, it will grapple the length of 
suture, and carry it back toward the distal end of the 
shaft. As hook 85 enters the distal end of the shaft, 
part of the length of suture 115 will also be carried 
into the distal end of the shaft and be held there by 
hook 85 acting in cooperation with the distal end 4 0 of 
the shaft (Fig. 5) . The hook and the shaft may be 
sized so that the length of suture is tightly bound to 
the shaft or, more preferably, the suture will be free 
to slide somewhat around the hook while it is inside 
the shaft. The distai end 40 of the shaft may then be 
withdrawn from the pierced tissue 12 0, carrying the 
grappled suture 115 with it so as to pass the suture 
through the soft tissue. 

Thereafter, the. length of suture 115 may be 
released from device 5 by squeezing trigger 100 again, 
so that the two wire-like elements 15 and 20 project 
back out the distal end of the shaft, thereby allowing 
the length of suture to separate from the tool. 

Numerous changes, alterations, variations 
modifications and uses of the present invention will 
occur to those skilled in the art, in view of the 
foregoing detailed description of the preferred . 
embodiment thereof. It should therefore be understood 
that the foregoing specification has been presented by . 
way of illustration and not limitation. It is intended 
that the present invention should be limited only by 
the terms of the claims appended hereto. 
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